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Tab. 1 Evaluation index system and grade standard and weight of water resources carrying capacity
in Jianghuai hilly region of Anhui Province
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(T #%) (RFT#) G
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ANHHK EEgs/(m/(N-a)) 1SS Ve EENEPEY i =450 [350, 450) <350 0.106
FEH 5 Fga/ % RRARTEAY 4 b S AR =40 [25, 40) <25 0.028
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Tab.2 Connection number component, evaluation grade, set pair potential value and situation result
of water resources carrying capacity evaluation in Jianghuai hilly region
. PN I R B s fé&{%@nﬁi%ﬁ;ﬁ% IR X A B LIRS ) ’5&“
a b c Ep SiE B GORE H S5RME S
A 2011 0.212 0.429 0.360 2.149 —0.184 g -0.212 i Sz 3 -0.203 i J52 e
2012 0.216 0.429 0.356 2.140 -0.173 5 —0.200 EoE ] —0.191 EoE ]
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Fig.

1 Comparison of the result values of three types of sets in four cities from 2011 to 2018
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Tab.3 Potential value of heat transfer subtraction set and potential value of subtraction set for
some indicators in cities from 2011 to 2018

A
bt AFPK B g IKBTIRTT B A gs IR R 12
Ak BB Ak RIS A5k LIRS
2011 -0.922 -0.939 ~0.684 -0.795 0.016 0.020
2012 ~0.904 —0.929 ~0.666 -0.781 ~0.057 -0.070
2013 -0.927 —0.942 ~0.687 -0.797 -0.114 ~0.140




68 KoOoH K B I OB #H 2024 # 6 H

k3
A
P AR g TKBEUEIF R A FHHgs Wi bR
AR TR EENT AR ERERES e AR T5 % TR N
2014 -0.780 -0.858 0.052 0.064 -0.167 -0.205
2015 —0.789 —0.863 -0.312 —0.381 -0.221 -0.270
2016 —0.431 -0.523 0.654 0.772 —0.289 -0.353
2017 -0.877 -0.914 —0.643 —0.764 -0.359 —0.438
2018 —0.766 ~0.849 -0.041 -0.050 —0.410 —0.499
T
. AFK B g, TRk K g, KR g
ES @RS Vol A Xt 4 ES @RS ErFRES e ES @RS Vol A Xt 4
2011 —0.534 —0.645 —0.769 -0.851 —0.874 -0.913
2012 ~0.694 -0.802 -0.839 -0.893 -0.822 ~0.883
2013 —0.694 -0.801 -0.837 -0.891 -0.802 -0.871
2014 -0.328 —0.400 —0.741 -0.833 -0.737 —0.830
2015 0.064 0.079 —0.687 —0.796 -0.750 -0.839
2016 0.446 0.541 —0.640 —0.762 -0.720 -0.819
2017 -0.438 -0.532 -0.750 -0.839 ~0.688 -0.797
2018 0.340 0.415 ~0.645 -0.766 -0.391 —0.476
AN
PN FIKE g, A#GDPgq J7IJCGDPH /K F gy
K@i iReR SO AR N ES @RS Vol Xt 4
2011 -0.741 -0.833 -0411 ~0.500 -0.599 -0.720
2012 -0.713 -0.814 -0.412 -0.501 -0.371 —0.452
2013 -0.722 -0.821 —0.414 —0.504 —0.265 -0.324
2014 —0.475 —0.576 -0.386 —0.470 -0.127 -0.155
2015 0.082 0.100 -0.308 -0.376 -0.222 -0.271
2016 0.631 0.755 -0.304 -0.372 0.154 0.189
2017 ~0.644 -0.765 -0.324 -0.395 0.198 0.243
2018 -0.001 -0.001 -0.306 -0.373 0.290 0.354
IR
P FEK S, K Rg, N B gn
AR TR EENT AR ERERES e AR T5 % TR N
2011 -0.639 -0.761 —0.473 -0.574 -0.433 -0.526
2012 0.098 0.121 —0.473 —0.574 —0.209 —0.256
2013 —0.091 -0.112 —0.502 —0.608 -0.212 —0.260
2014 0.500 0.605 -0.239 -0.293 -0.210 -0.257
2015 0.619 0.744 -0.230 -0.281 0.042 0.051
2016 0.854 0.902 -0.410 -0.499 0.032 0.039
2017 -0.013 -0.016 -0.416 -0.506 0.028 0.035
2018 -0.225 -0.275 -0.410 -0.499 0.034 0.042
4 % IE

ARSCAEIE XS F LA L, I B b B 18 i) AR, Sl 2 LU AN SR T AR ik S X 3, A
A —E RSB, 5 TN MR BRI IR R T B XN TR T K BRI
B SRR 5 SRR
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Evaluation scheme and application of regional water resources carrying

capacity based on heat transfer subtraction set pair potential

WU Xiaoqin', WU Chengguo"?, QIN Guanghu', YANG Zhenlong', ZHAO Qiya', JIN Juliang"?

(1. School of Civil Engineering, Hefei University of Technology, Hefei 230009, China; 2. Institute of Water Resources and
Environmental Systems Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Effective evaluation of the evolution characteristics of regional water resources carrying capacity system and
diagnosis of vulnerability influencing factors, introducing the idea of physical heat transfer, further deepening the
concept of potential difference between deterministic items and uncertain items on the basis of set pair analysis of
traditional subtraction set pair potential, and constructing an evaluation method of regional water resources carrying
capacity based on heat transfer subtraction set pair potential, and an empirical application study is carried out in
Jianghuai hilly area of Anhui Province. The results show that from 2011 to 2018, except Hefei, the water resources
carrying capacity of other cities in Jianghuai hilly region of Anhui Province showed an overall upward trend, and the
level of water resources carrying capacity in Hefei was low, and the factors such as per capita water resources, water
production modulus and ecological water use rate were important fragile factors affecting the change of water resources
carrying capacity in Jianghuai hilly region of Anhui Province. On the whole, the calculation and analysis results of this
paper are basically consistent with those of traditional subtraction and semi-partial subtraction set pair potential, which
shows that the calculation results of the water resources carrying capacity evaluation method based on heat transfer
subtraction set pair potential are reasonable and effective, and further enrich and develop the rich connotation of set pair
potential, which can provide a new research way for regional water resources carrying capacity evaluation and

vulnerability factor identification.

Key words: evaluation of water resources carrying capacity; subtraction set pair potential; heat transfer subtraction set

pair potential; Jianghuai hilly area
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